Antioxidants attenuate endotoxin-induced activation of alveolar macrophages.
Endotoxin (lipopolysaccharide [LPS]) stimulation of tissue-fixed macrophages induces the generation of toxic oxidants. However, recent studies also implicate redox changes in both the signal transduction pathways for cytokine genes and the generation of physiologically active arachidonic acid metabolites. Because cytokines and arachidonic acid metabolites initiate and perpetuate deleterious systemic inflammatory responses, we tested whether macrophage activation could be modulated by antioxidants. Rabbit alveolar macrophages were obtained by bronchoalveolar lavage, isolated, treated with the antioxidants vitamin E or N-acetylcysteine (NAC), and stimulated with an optimal dose of LPS (10 ng/ml). Assays were performed for tumor necrosis factor (TNF), procoagulant activity, and prostaglandin E2. Total cellular RNA was extracted for Northern blot analysis of TNF messenger RNA. Exposure of the macrophage to the antioxidants vitamin E and NAC inhibited TNF production, accumulation of TNF messenger RNA, procoagulant activity expression, and prostaglandin E2 production. Macrophage signal transduction of LPS is dependent on the generation of reactive oxygen intermediates that can be blocked both at the level of the lipid membrane (vitamin E) and at the intracellular level (NAC). This suggests a potential therapeutic role for antioxidants is disease states such as adult respiratory distress syndrome and multiple organ failure syndrome, which are characterized by excessive macrophage activation.